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(g) Purine derivatives and their pharmaceutical use. 
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1 . A compound of formula (I) 



CM 


R,OCH 2 -CH-CH 2 OR 2 


(I) 
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or a salt thereof, wherein R 1 and R 2 are each independently 
hydrogen, acyl or phosphate, provided that when one of R, 
or R a is phosphate, the other is hydrogen; or R, and R 2 are 
joined together to form a cyclic acetal group, a cyclic car- 
bonate group or a cyclic phosphate group. 

Processes for preparing these compounds and their 
use in therapy is also described. 
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The present invention relates to compounds having 
antiviral activity, processes for their preparation and 
pharmaceutical compositions containing them. 

The compound 9- (4-hydroxy-3-hydroxymethylbut-l-yl ) 
guanine of formula (A) 


O 



(A) 


is disclosed in Synthetic Communications , 2(6), 345-351 
(1972) but no pharmaceutical activity has been 
indicated for the compound in this document. We have 
subsequently shown that the compound of formula (A) 
does have pharmaceutical activity, and this is 
disclosed in our Published European Pat. Appn. 0141 
927. 


We have now prepared a series of analogues of the 
compound of formula (A) which has useful oral 
absorption properties and is converted in vivo to the 
compound of formula (A) which has anti-viral activity. 
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According to the present invention there is provided a 
compound of formula (I) 



or a salt thereof , wherein R^ and R2 are each 
independently hydrogen, acyl or phosphate, provided 
that when one of Ri or R2 is phosphate, the other is 
hydrogen; or Ri and R2 are joined together to form a 
cyclic acetal group, a cyclic carbonate group or a 
cyclic phosphate group. 

Examples of acyl groups for Ri and R2 are those where 
the group R^O- or R2O- is a pharmaceutical ly acceptable 
ester group, such as a carboxylic ester group. 

0 

ii 

Suitable acyl groups for Ri and R2 are R3C- where R3 is 
c l-6 alkyl, £>\-{> alkoxy, or optionally substituted 
aryl. 

As used herein the term ! aryi' includes phenyl which 
may be optionally substituted with one or two groups 
selected from Ci_6 alkyl, Ci-6 alkoxy or halo such as 
fluoro or chloro. 

Preferably R 3 is methyl, ethyl, propyl, methoxy, or 
phenyl . 
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Suitably when and R2 are joined together, they 
constitute a group^C = o/^P(0)OH or^C(C]__3 alkyl>2 
such as^.C(CH3) 2 . 

A suitable example of a compound of formula (I) is the 
compound where one of Ri or R9 is (H0)9-P- and 

8 

the other is hydrogen. 

In the case of compounds of formula (I) wherein one of 
R l or R2 is an acyl or phosphate group, the compound 
exists in two enantiomeric forms. The invention 
includes both enantiomers in isolated form and mixtures 
thereof. 

The compounds of the invention may be in crystalline 
form or as hydrates and it is intended that both forms 
are encompassed by the expression 'compound of formula 
(I ) 1 used herein. 

Salts of the compound of formula (I) are preferably 
pharmaceutically acceptable, but non-pharmaceutically 
acceptable salts are also within the scope of the 
present invention, since these are useful as 
intermediates in the preparation of pharmaceutically 
acceptable compounds. 

Examples of pharmaceutically acceptable salts of the 
compound of formula (I) are acid addition salts formed 
with a pharmaceutically acceptable acid such as 
hydrochloric acid,orthophosphoric acid and sulphuric 
acid. 
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When the compound of formula (I) contains a phosphate 
group suitable salts include metal salts, such as 
aluminium, alkali metal salts such as sodium or 
potassium, alkaline earth metal salts such as calcium 
or magnesium and ammonium or substituted ammonium 
salts, for example those with lower alkylamines 
such as triethylamine, hydroxy-lower alkylamines such 
as 2-hydroxyethylamine, bis- (2-hydroxyethyl ) -amine or 
tri-(2-hydroxyethyl)- amine. 

Suitable compounds of formula (I) include; 

2-amino-9- (4-hydroxy-3-hydroxymethylbut-l-yl ) purine ; 

2-amino-9-(4-acetoxy-3-acetoxymethylbut-l-yl ) purine; 

2-amino-9- (4 -ace toxy-3 -hydroxymethylbut~l-yl } purine; 
2-amino-9- (3-hydroxymethyl-4-methoxycarbonyloxybut 
-1-yl )purine; 

2 -amino- 9-[2-(2,2-d ime thyl- 1 , 3 -di oxan- 5 -y 1 ) ethyl ] 
purine; 

2-amino-9- (4-propionyloxy-3-propionyloxymethylbut-l-yl ) 
purine; 

2-amino-9- (4-butyryloxy-3-hydroxymethylbut-l-yl )purine; 

2-amino-9-(4-benzoyloxy-3-hydroxymethylbut-l-yl )purine; 

2-amino-9-(4-hydroxy-3-hydroxymethylbut-l-yl)purine 
4 ' -phosphate ; 

2-amino-9-(4-hydroxy-3-hydroxymethylbut-l-yl Jpurine 4 1 : 
4 1 'phosphate; 

and pharmaceutical^ aceptable salts thereof. 
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The compounds of the present invention are potentially 
useful in the treatment of infections caused by herpes 
viruses, such as herpes simplex type 1, herpes simplex 
type 2 and varicella zoster viruses. 

Accordingly, the present invention also provides a 
compound of formula (1) or a pharrnaceutically 
acceptable salt thereof, for use as an active 
therapeutic substance and in particular for use in the 
treatment of viral infections. 

The compound of formula (I) wherein Ri and R2 are both 
hydrogen or a salt thereof may be prepared by 
hydro lysing the 1,3-dioxane ring of a compound of 



(ID 


and subsequently, if necessary, converting the compound 
of formula (I) thus formed to the free base or to a 
different salt thereof. 

Preferably the hydrolysis of the compound of formula 
(II) is carried out in acid medium, conveniently 
aqueous hydrochloric acid. 

The compound of formula (II) is itself an example of a 
compound of formula (I) and may be prepared by reducing 
a compound of formula (III) 


0182024 



(HI) 


The reduction is preferably carried out catalytically , 
using palladium-on-charcoal, and the subsequent 
hydrolysis to the compound of formula (I) may be 
conveniently performed directly on the reaction product 
mixture. 

The intermediate compound of formula (III) may be 
prepared by treating a compound of formula (IV) 



(IV) 


with a compound of formula (V) 

CI 


H 


(V) 

NH 
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The reaction may be carried out in an inert organic 
solvent, preferably dimethylf ormamide, in the presence 
of an inorganic base, preferably potassium carbonate. 

The compound of formula (IV) may itself be prepared by 
brominating a compound of formula (VI) 



(VI) 


The reaction is preferably carried out by treating the 
compound of formula (VI) with carbon tetrabromide and 
triphenylphosphine in an organic, aprotic solvent such 
as dimethyl f ormamide • 

The compound of formula (VI) may itself be prepared by 
treating a compound of formula (VII) 

HO-CH 2 

^ch-(ch 2 ) 2 -oh (vii) 

HO-CH 2 


with 2, 2-dimethoxypropane and p-toluenesulphonic acid 
in the presence of acetone or te trahydrof uran. 

Compounds of formula (I) wherein Ri and R 2 are acyl 
groups or are joined together to form a cyclic 
carbonate group can be prepared by reduction of a 
compound of formula (VIII) 
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(VIII) 

wherein R4 and R5 are the same or different acyl 
groups , or R4 and R5 are joined together to form a 
cyclic carbonate group. 

Suitable acyl groups for R 4 and R5 include groups 
0 

ii 

R3~C-as hereinbefore defined. 

The reduction is suitably carried out under conditions 
described above for the reduction of a compound of 
formula (III), 

Compounds of formula (I) wherein Rj and R2 are acyl 
groups can be converted to a compound of formula (I) 
wherein R± and or R2 are hydrogen by conventional 
deacylation or partial deacylation processes. For 
example, reaction with methanolic ammonia can be used 
to effect complete deacylation to yield compound of 
formula (I) wherein both Ri and R2 are hydrogen. 
Reaction with a mild base such as potassium carbonate 
can result in partial deacylation to produce a compound 
of formula (I) wherein one of R^ or R2 is hydrogen and 
the other is an acyl group. 
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Compounds of formula (VIII), may be prepared by 
treating the compound of formula (V) as hereinbefore 
defined, with a compound of formula (X) 


R 4 OCH 2 

^^CH-(CH 0 )-,-Z 

/ 

R 5 OCH 2 (x > 


in which R 4 and R5 are as defined in formula (VIII) and 
Z is a leaving group such as CI, Br # or I, preferably 
Br. 


The compound of formula (V) is a known compound. 

Compounds of formula (X) in which Z is bromine may be 
prepared by brominating a compound of formula (XI). 

R.OCH- 

CH-(CH 2 ) 2 -OH 

R.OCH- 

5 2 (XI) 


preferably by treatment with carbon tetrabromide and 
triphenylphosphine in an organic, aprotic solvent, such 
as dimethyl formamide. 

Compounds of formula (X) in which Z is CI or I may be 
prepared in an analogous manner. 


Compounds of formula (XI) in which R4 and R5 are the 
same and are acyl groups may be prepared according to 
the following schematic process: 
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(C 2 H s OC) 2 CH 2 + Br(CH 2 ) 2 OR g » (C^OC) 2 CH (CH 2 ) 2 OR g 

O 


R 4 OCH- 



LiAlH , 


CH(CH 2 ) 2 OR 6 < R 4 C1 , (HO CH 2 ) 2 CH(CH 2 ) 2 OR 6 


or 
(R 4 ) z O 


(XII) 


CH(CH ) o 0H 
2 2 


(XI) 


wherein R 6 is a removable protecting group. 

Suitably R6 is a group removable by hydrolysis or 
hydrogenolysis. 

Preferably R 6 is a group removable by hydrogenolysis 
such as benzyl. This group can be removed by 
conventional methods for example by using hydrogen in 
the presence of a palladium/carbon catalyst. 

Compounds of formula (XI) wherein R 4 and R 5 are joined 
together to form a cyclic carbonate group may be 
prepared by reaction of a compound formula (XII) 


(HOCH 2 ) 2 CH (CH 2 ) 2 °*6 


(XII) 


wherein R 6 is a hereinbefore defined with phosgene or 
1,1' - carbonyldiimidazole, and thereafter if desired 
removing the protecting group R$. The reaction is 
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suitably carried out in a dry organic solvent such as 
pyridine at a temperature of from 0° - 50°c, 
conveniently at ambient temperature. 

The above described processes for preparing the 
compound of formula (III) and compounds of formula 
(VIII) are also disclosed in Published European 
European Patent Application No, 0141 927. 

Compounds of formula (I) wherein Ri and/or R2 is acyl 
may be prepared by esterifying a compound of formula 
(I) wherein R]_ and R2 is hydrogen by conventional 
methods . If necessary during the esterif ication 
process the -NH 2 group and optionally also one of the 
-ORl/Or -OR2 groups may be protected by a suitable 
protecting group such as trityl or monomethoxytrityl . 
The product is subsequently deprotected for example by 
treatment with acid such as acetic acid. For example, 
compounds of formula (I) wherein R^O- and/or R2O- is a 
carboxylic ester group may be prepared by reaction of a 
compound of formula (I) which has been optionally 
protected as described above with (a), an appropriate 
carboxylic acid chloride or (b) an appropriate 
carboxylic acid anhydride or (c) an appropriate 
carboxylic acid in the presence of a dehydrating agent 
such as dicyclohexylearbodiimide (DCCI). 

Compounds of formula (I) wherein Ri and R2 form a 
cyclic carbonate group can be prepared by reaction of a 
compound of formula (I) wherein and R2 are hydrogen 
and the NH2 group is optionally protected; with 
phosgene or 1, 1-carbonyldiimidazole, and thereafter if 
necessary deprotecting the product. Suitable 
protecting groups for the NH2 group include trityl and 
monomethoxytrityl as described above. The reaction is 
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suitably carried out in a dry organic solvent such as 
pyridine at a temperature of from 0°-50°C, conveniently 
at ambient temperature. 

Compounds of formula (I) wherein one of Ri or R2 is 
phosphate or Ri and R2 together form a cyclic phosphate 
can be prepared by treating a compound formula (XIII) 



XIII 


RgOCHj— CH CH 2 0R, 


wherein R7 is a protecting group and R 8 and R 9 are 
hydrogen or a protecting group provided that one of R3 
or R9 is hydrogen; with a phosphorylating agent and 
thereafter if desired deprotecting resultant product. 
When R 8 and R 9 are both hydrogen, a cyclic phosphate 
compound is produced. Suitable protecting groups for 
R 7 and R 8 or R9 are trityl or monomethoxytrityl . 
Deprotection of the resultant product can then be 
effected by treatment with acid such as acetic acid. 

A suitable phosphorylating agent is phosphorus 
oxychloride, optionally in the presence of a base such 
as pyridine. 

In addition, when one of R 8 or R 9 is a protecting group 
cyanoethyl phosphoric acid can be employed as a 
phosphorylating agent in order to produce a compound of 
formula (I) wherein one of Ri or R2 is phosphate. 
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The reaction product after treatment with cyanoethyl 
phosphoric acid is treated with aqueous ammonia, which 
yields the ammonium salt of the phosphate ester as the 
final product. 

Compounds of formula (XIII) can be prepared by 
protection of a compound of formula (I) wherein and 
R2 is hydrogen, for example by reaction with a trityl 
or monomethoxytrityl halide such as monomethoxytrityl 
chloride. 

Alternatively compounds of formula (I) wherein Ri and 
R2 are joined together to form a cyclic phosphate can 
be prepared from a compound of formula (I) wherein one 
of Ri or R2 is phosphate and the other is hydrogen by 
cyclisation of the monophosphate for example using 
dicyclohexylcarbodiimide . 

Compounds of formula (I) wherein one of R]_ or R2 is 
acyl and the other is hydrogen or R^ and R2 together 
form a cyclic acetal can be prepared by reacting a 
compound of formula (I) wherein Ri and R2 are hydrogen 
with a compound of formula (XIV) 


(*10)m c (O R ll)n (XIV) 


wherein R^q *- s c 1-6 a lkyl, 
Rll is C;l_£ alkyl, 
m is 0, 1 or 2, and 
n is an integer of 2, 3 or 4 
provided that m + n is equal to 4, 
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and thereafter, if n is 3 or 4 , hydrolysing the 
product . 

When a compound of formula (I) in which Ri and R2 is a 
cyclic acetal is required, a compound of formula (XIV) 
wherein m is 2 and n is 2 is employed. For example, 
when m is 2, n is 2 and R 10 is methyl, the product is 
the compound of formula (II) as hereinbefore defined. 
The reaction is suitably carried out in an inert 
organic solvent such as tetrahydrof uran or 
N, N— dimethyl formamide, in the presence of an acid such 
as p-toluene sulphonic acid. 

Where necessary the subsequent hydrolysis step is an 
aqueous hydrolysis preferably carried out in the 
presence of an acid such as p-toluene sulphonic acid. 

Compounds of formula (XIV) are known compounds or can 
be prepared from known compounds by known methods. 

Compounds of formula (I) or pharmaceutically acceptable 
salts thereof may be formulated for use in a 
pharmaceutical composition. Accordingly, in a further 
aspect of the invention, there is provided a 
pharmaceutical composition which comprises a compound 
of formula (I) or pharmaceutically acceptable salt 
thereof together with a pharmaceutically acceptable 
carrier or excipient. 

A. composition which may be administered by the oral 
route to humans may be compounded in the form of a 
syrup, tablet or capsule. When the composition is in 
the form of a tablet, any pharmaceutical carrier 
suitable for formulating such solid compositions may be 
used, for example magnesium stearate, starch, lactose, 
glucose, rice, flour and chalk. The composition may 
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also be in the form of an ingest ible capsule, for 
example of gelatin, to contain the compound, or in the 
form of a syrup, a solution or a suspension. Suitable 
liquid pharmaceutical carriers include ethyl alcohol, 
glycerine, saline and water to which flavouring or 
colouring agents may be added to form syrups. The 
compounds may also be presented with a sterile liquid 
carrier for injection. 

The composition may also be formulated for topical 
application to the skin or eyes. 

For topical application to the skin, the composition 
may be in the form of a cream, lotion or ointment. 
These formulations may be conventional formulations 
well known in the art, for example, as described in 
standard books of pharmaceutics and cosmetics, such as 
Harry's Cosmeticology published by Leonard Hill Books 
and the British Pharmacopaeia. 

The composition for application to the eyes may be a 
conventional eye-drop composition well known in the 
art, or an ointment composition. 

Preferably, the composition of this invention is in 
unit dosage form or in some other form that the patient 
may administer to himself a single dose. A suitable 
dosage unit might contain from 50 mg to 1 g of active 
ingredient, for example 100 to 500 mg. 

Such doses may be administered 1 to 4 times a day or 
more usually 2 or 3 times a day. The effective dose of 
compound will in general be in the range of from 1 . 0 to 
20 mg/kg of body weight per day or more usually 2.0 to 
10 mg/kg per day. 
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No toxicological effects are indicated at the above 
described dosage levels. 

In a further aspect of the invention there is provided 
a method of treating viral infections in a human or 
non-human animal, which comprises administering to the 
animal an effective, non-toxic amount of a compound of 
formula (I) or a pharmaceutical^ acceptable salt 
thereof. 

The following examples illustrate the invention. 
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E* ample I 

**J**. ' (A ° >: Y " 3 - Ivy g r oxy mot hy 1 Lu t- 1 -y 1 ) pur i ne 

Method A 

To a solution of 2-amino-6-chloro-9-[ 2- ( 2 , 2-dimethyl-1 , 
3~dioxan-5~yl) ethyllpurine (0.54g, 1.75mmol) in ethanol 
(10ml) and cyclohexene (20ml) was added 10% palladium-on- 
charcoal (4 00mg) and the solution was refluxed for 7 hours. 
A further quantity of catalyst (200mg) was added and the 
solution was refluxed overnight. The solution was filtered 
and washed through with methanol. To the filtrate was added 
hydrochloric acid (5M, 0.3ml) and water (0.7ml) and the solution 
was stirred for 30 minutes at room temperature. The solution 
was neutralised by addition of aqueous sodium bicarbonate and 
the solvent was removed. The residue was purified by column 
chromatography on silica gel eluting with chlorof orm-methanol 
(5:1 , 4:1) to afford 2-amino-9- (4-hydroxy-3-hydroxymethylbut- 
1-yl)purine as a crystalline solid (150mg, 36%), m.p. 156- 
158°C; Xmax (H 2 0) 242 and 303 nm; vmax (KBr) 3320, 3210, 
1640, 1610, 1580, and 1430 cm"" 1 ; 5 R [(CD^SO] 1.47 (1H, m, 
3"-H), 1.78 (2H, q, J 7 . 2Hz , 2 ' -H) , 3.3-3.5 (4H, m, 2 x 4 ■ -H) , 
4.12 (2H, t, J 7.4Hz, 1 ■ -H) , 4.42 (2H, t, J 5.2Hz, D 2 0 exchange- 
able, 2 x OH), 6.4 5 (2H, s, D 2 0 exchangeable, 2-NH 2 ) , 8.06 
(1H, s, 8-H) , and 8.56 (1H, s, 6-H) ; (Found: C, 50.61; 
H, 6.45; N, 29.62 %. C 10 H 15 N 5 C> 2 requires: C, 50.62; 
H, 6 .37; N, 29.52 %) . 

Method B (alternative reduction reaction) 

To a solution of ammonium formate in methanol (4 00mM, 
3ml) were added 2-amino-6 -chloro-9- [ 2- ( 2 , 2-dimethyl-1 , 3- 
dioxan-5-yl) ethyljpurine (90mg, 0.3mmol) and 10% palladium- 
on-charcoal (28mg) and the mixture was heated under reflux. 
After 1.5 hours reduction to 2-amino-9-[ 2- ( 2 , 2-dimethyl-1 ,3- 
dioxan-5-yl) ethyl]pur ine was complete. 
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Example 2 

9- (4-Ac:etoxy-3-acetoxyii^thylbut~1'^l) -2~anunopurin e 

A suspension of 9- (4-acetoxy-3--aeetoxymethylbut~1 -yl) ~2-airano-6^hloropur ine 
(0.36g, LOmmol) and 10% palladium-on-charcoal (30rrg) in methanol containing 
aimonium formate (400mM, 10ml) was heated under reflux for 30 minutes. The 
mixture was allowed to cool, filtered and the solvent removed. The residue 
was taken up in water and the solution extracted twice with chloroform. The 
organic layers were combined, dried (magnesium sulphate) and the solvent 
removed to afford 9- (4~acetoxy-3"acetoxyixethylbut-1-yl) -2-aminopurine (0.29g, 
90%) . Recrystallisation from ethyl acetate-hexane gave white shiny plates 
(0.25g, 78%) m.p. 102-104°C; Amax (MeOH) 222 (27,500), 244 (4,890), and 
309 (7,160)nm; vmax (KBr) 3340, 3170, 1745, 1730, 1660, 1615 and 1580cm" 1 ; 
6 H (CDC1 3 ) 1.90-2.05 (3H, m, 2'-H and 3'-H) , 2.07 (6H, s, 2 x CH 3 ) , 4.15 (4H r 
d, J 5.2 Hz, 2x4'-H), 4.21 (2H, t, J 7.2Hz, 1 '-H) , 5.16 (2H, br s, 2-NH 2 ) , 
7.79 (1H, s, 8-H), and 8.70 (1H, s, 6-H) ; (Found: C, 52.10; H, 6.00? 
N, 21.49%. C 14 H ig N 5 0 4 requires C, 52.33; H, 5.96; N, 21.79%). 
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Kx.-i.t pie 3 

2-Amino-9- ( 4 -hydi^oxy-3-I;ydrcxyirethylbut- 1 -yl ) purine 

To a suspension of 9-(4"acetoxy-3-acetoxymethylbut-1-yl) -2-amino~6- 
chloropurine (4.86g, 13.7rmol) in methanol (140ml) containing airnonium 
formate (400irM) was added 10% palladium-on-charcoal (0.4g) and the mixture 
was heated under reflux for 40 minutes. After cooling the solution was 
filtered and the solvent removed. The residue was taken up in water and 
extracted with chloroform (100ml and 50ml) . The organic layers were 
combined, dried (magnesium sulphate) and the solvent removed. The residue 
was dissolved in methanol saturated with aimonia at 0°C (150ml) and the 
solution was stirred for 20 hours. The solvent was renoved and the 
residue suspended in chloroform (20ml) and filtered. The solid was 
recrystallised from isopropanol-water and a second recrystallisation was 
carried out from the mother liquors from ethanol (total 2.71g, 83%). 
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Example 4 

9- (4-Acetoxy-3-hydroxymethylbut-1 -yl) "2~aminopurine 

To a solution of 9- (4~acetoxy-3-acetoxyniethylbut--1~yl) -2-aminopurine 

(0.48g, 1.5imol) in methanol (9ml) was added anhydrous potassium 

carbonate (14mg, O.lirtnol) and the solution was stirred for 20 minutes. 

Two drops of glacial acetic acid wsre added, the solution was filtered 

and the solvent was removed. The residue was purified by column 

chromatography on silica gel eluting with chloroform--methanol (15:1 , 

10:1) to afford 9- (4~acetoxy~3-hydroxynnethyltut-1 -yl) -2-aminopur ine as 

a white crystalline solid (124mg, 30%) , m.p. 166-168°; v v (KBr) 3440, 

* max 

3220, 1720, 1650, 1615, and 1580cm"; 6 H t(CD 3 ) 2 SO] 1.68 (1H, m, 3'-H) , 
1.82 (2H, m, 2'-H), 1.98 (3H, s, CR^) , 3.41 (2H, t, J4.8Hz, D 2 0 exchange 
gives <3, O^OH) , 3.9 - 4.05 (2H, AB part of ABX, 10.9Hz and 
J AX = J BX 5 ' 8Hz ' CH 2 0C0), 4.12 (2H, t, J 7.2Hz, 1 '-H) , 4.62 (1H, t, 
J 5.0Hz, D 2 0 exchangeable, OH), 6.44 (2H, s, D 2 0 exchangeable, 2-IJH 2 ) , 
8.07 (1H, s r 8^1), and 8.56 <1H, s, 6-H) ; (Observed M + , 279.1326. 
C 12 H l7 N 5 0 3 requires 279.1331). 
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Example 5 

2-Amino-9- ( 3-hydroxymethyl-4 -methoxycarbonyloxybut- 1 -yl ) pur ine 

To a suspension of 2-amino-9- ( 4 -hydroxy-3-hydroxymathy lbut- 1 -yl ) par ine 
(237mq, LOmmol) in dry tetrahydrofuran (3ml) were added p_-toluene- 
sulphonic acid monohydrate (0.21g, 1.1mrrol) and tetramethyl ortho- 
carbonate (0.53ml, 4.0rrmol) and the mixture was stirred for 100 minutes. 
Water (0.8ml) was added and after a further 15 minutes the solution was 
neutralised by addition of aqueous sodium bicarbonate. The solvent was 
removed and the residue was extracted with chloroform-rrethanol (3:1) . 
The solvent was removed and the residue was purified by column chromato- 
graphy on silica gel eluting with chloroform-methanol (10:1) to afford 
2-amino-9 - ( 3-hydroxymsthyl-4 -methoxycarbonyloxybut- 1 -yl ) purine which 
was obtained as a white crystalline solid after trituration with ethyl 
acetate (65mg, 22%), m.p. 129 - 132°; (KBr) 3440, 3220, 1745, 1650, 

1615, and 1580cm 1 ; 6 H t(CD 3 ) 2 SO] 1.73 (1H, m, 3'-H), 1.81 (2H, m, 2'-H) , 
3.41 <2H, t, J 5.1Hz, D 2 0 exchange gives d, CH_ 2 0H) 3.68 (3H, s, CH 3 ) , 
4.0 - 4.2 (4H, m, CH 2 0CO and 1 '-H) , 4.65 (1H, t, J 5.2Hz, D.,0 exchangeable, 
OH), 6.44 (2H, s, D 2 0 exchangeable, 2-NH 2 ) , 8.06 (1H, s, 8-H) , and 8.55 
(1H, s, 6-H); (Observed M + , 295.1286, C^H^N^ requires 295.1230). 
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Example 6 

2-Antino-9- [ 2- ( 2 , 2-diirethyl-1 , 3-dioxan-5-yl) ethyl ] purine 

To a suspension of 2-amino-9~ ( 4-hydroxy~3-hydroxymethylbut-1 -yl ) purine 
f240mg r LOmnol) in N^N-diirethylforinamide (3ml) were added 
£-toluenesulphonic acid monohydrate (210mg, 1 .1mmol) and 2 , 2-dimethoxy- 
propane (0.62ml, S.Orrrool) and the solution was stirred for 30 minutes. 
Potassium carbonate (110mg, 0.8irmol) was added and the solution was 
stirred for a further 30 minutes. Water (10ml) was added and the 
solution was extracted with chloroform (3 x 8ml) . The organic layers 
were combined, dried (magnesium sulphate) and the solvent removed. 
Trituration with toluene-ether afforded 2-amino-9-t2-(2 / 2-<3inethyl-1 ,3- 
dioxan-5-yl) ethyl] purine as a white crystalline solid (262mg, 94%) which 
was recrystallised from ethyl acetate-hexane (216mg, 78%) , m.p. 118 - 120°; 
X max (MeQH) 221 (27 ' 20 °)' 24 4 (4,920), and 308 (7,130)nm; (KBr) 
3450, 3140, 1635, 1615, 1580, and 1435cm"" 1 ; 6 R [(CD^SOJ 1.26 (3H, s, 
CH 3 ), 1.33 (3H, s, CH 3 ), 1.58 (1H, m, 3'-H), 1.74 (2H, a, J 7.1Hz, 2'-H) , 

3.54 (2H, dd, J 11.8Hz and 8.5Hz, 2 x H ) , 3.78 (2H, dd, J 11.8Hz and 

ax 

4.4Hz, 2 x Hgg), 4.07 (2H, t, J 7.2Hz, 1 '-H) , 6.46 (2H, s, D 2 0 exchangeable, 
2-NH 2 ), 8.09 (1H, s, 8-H) , and 8.56 (1H, s, 6-H) ; (Found: C, 56.09? H, 
6.91; N, 24.88%. C^H^N^ requires C, 56.30; H, 6.91; N, 25.25%). 
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Example 7 

2-Amino-9-(4-propionvlox^^ ^ 

A solution of 2-amino-9-f4-hydroxy-3-hydro^thylbat-1-yl)pu rine 
(0 2i g o.amol), 4^ixnethylanu™pyridine (1Qng) ^ 

(0.64ml, S.Qmmol) in N^N-di^thylformamide (5na) was stirred for 16 hours 
Hie solvent was removed and the residue was partitioned between aqueous 

L^teTi^r chiorofom - ^ organi ° iayer was 

sulphate) and the solvent was removed. The residue was purified by 
column chromatography on silica gel eluting with chloroform-methauol 

(20:1) to g 1V e 2-amino-9-(4-propionyloxy-3-propionyloxy I t e thylbut-1-yl ) - 
Purine flfiOmg, 51%) which was recrystallised from ethyl acetate-hexane 

(115mg, 37%), m .p. 77.5 - 79 ; X fEtom ooo ,oi „„„ 
and 30Q n 11m * ' Vax < EtQH > 222 (27,300), 244 (5,020), 

and 309 (7,110)™, (KBr) 3390, 3210, 1735, 1650, 1605, 1580, 1525, 

1475 and 1425cm ; ^ (CDC^) ni4 (6H , t , j 7 . 6H2/ 2 x ^ ^ 

m 2 -H and 3'-H) , 2.34 (4H, g , j 7 . 6Hz , 2 x ch^) , 4 . 15 

5>5HZ ' 2 X 4.21 (2H, t, J 7.0Hz, l4, 5.05 (2H, s, D,0 

excha.gea.le, 2-^), 7 . 77 (1H , 8 _ H) , ^ 8>6g ^ ^ ^ ? 2^^ 

m.MSZ. C lg H 23 N 5 0 4 requires 349.1751) . 
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9- (3-Hydroxymethyl-4-^nom^ -yl) -2-itoncmgthoxy- 

tritylaminopurine (Example 8) and 

9- ( 4 -Hydroxy-3 -hydroxyiDethylbut- 1 -yl ) -2-monomethoxytr ityl amino- 
purine (Example 9) 

To a suspension of 2-amino-9- (4-hy<±roxy-3~hy<^ -yl) purine 

(2.37g, 10ramol) in N f N^iEret^ylforiTiamide (40ml) containing 4 -dime thy 1- 
aminopyridine (30irg) and triethylamine (4.2ml) was added a solution of 
ronomethoxytrityl chloride (6.8g, 22imTOl) in N ,N-dimethylf ormamide (60ml) 
over a period of 40 minutes. The solution was stirred for a further 
40 minutes, methanol (1ml) was added and the solvent was removed. The 
residue was taken up in chloroform and washed with water and dilute 
aqueous sodium bicarbonate. The organic layer was dried (magnesium 
sulphate) and the solvent was removed. The residue was purified by 
column chromatography on silica gel eluting with chloroform-methanol 
mixtures (40:1 to 6:1). 

The first product to elute was 9- ( 3-hydroxymethyl-4-itonomethoxytr it yloxylxit- 

1- yl)-2~nonatet±ioxytritylaminopurine vfriich was further purified by a 

second silica gel column eluting with chloroform-methanol (40:1) and 

obtained as a colourless foam. (3.34g, 43%); (EtOH) 227 (47,400) and 

312 (6,450)nm; v (KBr) 3430, 1615, 1580, 1510, 1490, and 1415cnf 1 ; 
max 

Sjj [(CD 3 ) 2 SO] 1.37 (2H, m, 2'-H) , 1.49 (1H, m, 3'-H) , 2.8 - 2.9 (2H, m, 
CH 2 0C), 3.2 - 3.4 (2H, m, O^OH) , 3.64 (5H, m, 1 '-H and 0CH 3 ) , 3.73 (3H, s, 
0CH 3 ) , 4.40 (1H, t, J 5.0Hz, V£) exchangeable, OH) , 6.7-7.4 (28H, m, Ar-H) , 
7.46 (1H, s, D 2 0 exchangeable, 2-NH) , 7.88 (1H, s, 8-H) , and 8.53 (1H, s, 6-H) : 
(Found: C, 77.28; H, 6.27; N, 8.94%. C^H^^ requires C f 76.80; H, 6.06; N, 8.99}. 

The second product to elute was 9- (4-hydroxy-3-hydroxymethylbut-1 -yl) - 

2- moncxr^thoxytritylaminopariiie \i£iich was obtained as a white crystalline 
solid after trituration and filtration from ether (2.07g, 41%), m.p. 

181 - 183°; (EtOH) 227 (36,000) and 312 (6,780)nm; Vniax (KBr) 3390, 

1615, 1580, 1525, 1510, 1490, and 1420cm" 1 ; $ R [ (CD 3 ) 2 SO] 1.30 (1H, m, 
3'-H), 1.39 (2H, q, J 6.8Hz, 2'-H) , 3.15 - 3.35 (4H, m, 2 x 4 f -H), 3.70 
(3H, s, CTH 3 ), 3.76 (2H, t, J 7.2Hz, 1 '-H) , 4.33 (2H, t, J 5.1Hz f D 2 0 
exchangeable, 2 x QEI) , 6.8 - 7.4 (14H, m, Ar-H) , 7.52 (1H, s, D 2 0 exchang- 
eable, 2-NH), 7.97 (1H, s, 8-H), and 8.52 (1H, s, 6-H) ; (Found: C, 70.49; 
H, 6.24; N, 13.41%. C 30 H 31 N 5°3 requires C, 70.71; H, 6.13; N, 13.74%). 
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-xample 10 

2 -Amino- 9- ( 4 -butyry loxy- 3 -hydr oxyire thy lbut- 1 -yl) purine 

To a solution of 9-(3-hydroxynethyl~4-monanethoxyt^ 

2-^nomethoxytrityiamijiopurine (0.70g, 0.9itirol) and 4-dimethylamino- 

pyridine (10mg) in N , N-dimethylf ormamide (5ml) was added butyric anhydride 

(0.29ml f 1.8mnol) and the solution was stirred for 15 minutes. Methanol 

(1ml) was added and the solvent was removed. The residue was taken up 

in 80% acetic acid (9ml) and the solution was stirred at 70° for 

30 minutes. Water (2ml) was added and the solution was extracted with 

hexane (2 x 10ml) . The aqueous layer was retained and the solvent was 

removed. The residue was partitioned between saturated aqueous sodium 

bicarbonate and chloroform and the organic layer was dried (magnesium 

sulphate) and the solvent removed. The residue was purified by column 

chromatography on silica gel eluting with chloroform-nethanol (16:1) to 

afford 2-amino-9- (4-butyryloxy-3~hydroxymethylbut-1 -yl) pur ine which was 

obtained as a white crystalline solid after trituration with methanol 

(188mg, 68%), m.p. 125 - 127°; \ (MeOH) 222 (27,600), 243 (4,830), 

max 

and 308 (6,950)nm; (KBr) 3190, 1730, 1640, 1620, and 1580cm ; <S H 

I(CD 3 ) 2 SO] 0.85 (3H, t, J 7.4Hz, CR^) , 1.50 (2H, sextet, J 7.3Hz, 

CH 2 2b CH 3 ) ' 1,68 (1H ' m ' 3 '" H >' 1 - 82 <2H# m f 2'-H) f 2.23 (2H, t, J ^.4Hz, 
OT 2 CH 2 CH 3 ) , 3.42 (2H, t, J 5.2Hz, D 2 0 exchange gives d, CH 2 CH) , 3.95 - 4.1 
(2H, ABX, J m 11.0Hz, = J BX 5.8Hz, CH 2 00C) , 4.12 (2H, t, J 7.3Hz, 

1'-H), 4.62 (1H, t, J 4.9Hz, D 2 0 exchangeable, OH), 6.44 (2H, s, D 2 0 
exchangeable, 2-NH 2 ) , 8.06 (1H, s, 8-H) , and 8.56 (1H, s, 6-H) ; (Found: 
C, 54.41; H, 6.91; N, 22.70%. C^H^N^ requires C, 54.71; H, 6.89; 
N, 22.79%) . 
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Example 11 

2- Amino-9- ( 4 -benzoy loxy-3 -hydroxymethylbut- 1 -yl) purine 

To a solution of 9- (3-hydroxyrneth^ -yl) -2- 

inonoraethoxytritylaininopurine (0.70g, 0.9irenol) and 4-d±methylaminopyridine 
nOmg) in N^N^iniethylfoiniiaraide (5ml) was added tenzoic anhydride (0.61g, 
2.7nnol) and the solution was stirred for 1 hour. Methanol (1ml) was 
added and the solvent was removed. The residue was taken up in 80% acetic 
acid (9ml) and the solution was stirred at 80° for 20 minutes. Water 
(3ml) was added and the solution was extracted with hexane (2 x 10ml) . 
The aqueous layer was retained and the solvent was removed. The residue 
was partitioned between saturated aqueous sodium bicarbonate and chloro- 
form and the organic layer was dried (magnesium sulphate) and the solvent 
removed. The residue was purified by column chromatography on silica gel 
eluting with chloroform--rrethanol (14:1) to afford 2-amino-9~ (4-benzoyloxy- 

3 - hydroxymethyltut-1 -yl ) pur ine which was obtained as a white crystalline 

solid after trituration with methanol (235mg, 76%), m.p. 116-118°; A mgx 

(MeCH) 223 (36,700) and 309 (6,680)nm; u v (KBr) 3320, 1710, 1610, and 
i max 

1580cm ; 6 H UCD^SO] 1.83 (1H, m, 3'-H), 1.93 (2H, q, J 7.1Hz, 2'-H) , 
3-52 (2H, t, J 5.3Hz, D 2 0 exchange gives d, CH 2 0H) , 4.19 (2H, t, J ^.OHz, 
1'-H), 4.2 - 4.3 (2H, ABX, 11.0Hz, = 5.6Hz, CH 2 OOC) , 4.69 

(1H, t, J 5.2Hz, D 2 0 exchangeable, OH), 6.43 (2H, s, D 2 0 exchangeable, 
2~NH 2 ) , 7.5 - 7.9 (5H, m, CgHg) , 8.10 (1H, s, 8-H) , and 8.55 (1H, s, 6-H) ; 
(Found: C, 59.20; H, 5.63; N, 20.82%. C^H^N^ requires C, 59.81? 
H, 5.61? N, 20.52%^ . 


-27- 


0182024 


Example 12 

2 r ^o-9-(4-hydroxv-3-h Y droxv I TEthvlhit-1-yl)purHie 4 '-phosphate 

To an ice-cooled solution of phosphorus oxychloride (0.10ml, Llrmol) 
in pyridine (2ml) was added dropwise over 15 minutes a solution of 
9- ( 3-hydroxymethyl-4 monarethoxytr ityloxybut- 1 -yl) -2-monomethoxy- 
tritylaminopurine (0.78g, LOimol) in pyridine (2ml). The solution 
was stirred for a further 5 minutes at 0° and then for 30 minutes at 
room temperature. The solution was added dropwise to a solution of 
sodium bicarbonate (0.5g, 6.0imol) in water (7ml) . The solvent was 
removed and the residue was taken up in 80% acetic acid (10ml) and 
the solution was stirred at 70° for 25 minutes. The solvent was 
removed and the residue was taken up in water and brought to pH 6 by 
addition of aitmonia. The solution was extracted twice with chloro- 
form and the solvent was removed. The residue was purified by 
preparative high pressure liquid chromatography on a c reverse-phase 
P-Bondapack column eluting with 3% methanol in ammonium acetate buffer 
(PH 4.5^50ntl) to afford 2-amino-9- (4-hydroxy-3-hydroxyiTethylbut-1 -vl) - 
purine 4'-phosphate as a hygroscopic white powder (85rrg, 25%) ; \ 
(H 2 0) 220, 241, and 303nm; ^ (KBr) 3410, 1660, 1620, and i'sSoS^; 
6 H [(CD 3 ) 2 SO] 1.57 (1H, m, 3'-H), 1.77 f2H, m, 2'-H) , 3.37 (2H, d, 
J 4.4Hz, CH 2 OH), 3.77 (2H, t, J 5.6Hz, O^OP) , 4.12 (2H, t, J 7.4Hz, 
1'-H), 6.48 (2H, s, d 2 0 exchangeable, 2-NIL,) , 8.08 (1H, s, 8-H) , and 
8.54 (1H, s, 6-H); (Found: C, 35.53; H, 5.93; N, 22.24%. 
C 10 H 16 N 5°5 P * °- 5NH 3 * H 2 0 requires C, 34.94; H, 5.72; N, 22.41%). 
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Example 13 

2-Amino-9- ( 4 -hydr oxy-3 -hydr oxyn^t±[ylbat- 1 -yl) purine 4 ' : 4" -phosphate 

To an ice-cooled solution of phosphorus oxychloride (93yl, LOnraol) in 
pyridine (2ml) was added dropwise over 45 minutes a solution of 
9- ( 4 -hydroxy- 3 -hy&r oxyme thy Ibut- 1 -yl) -2-nr>noiiethoxytritylaii^opurine 
(0.46g, 0.9imol) in pyridine (4ml). The solution was stirred for a 
further 20 minutes at room temperature and was then added dropwise to 
a solution of sodium bicarbonate (0.34g, 4.0mmol) in water (6ml). The 
solvent was removed and the residue was taken up in 80% acetic acid 
(9ml) and the solution was stirred at 70° for 25 minutes. The solvent 
was removed and the residue was taken up in water and brought to pH 6 
by addition of airmonia. The solution was extracted twice with chloro- 
form and the solvent was removed. The residue was purified by 
preparative high pressure liquid chromatography on a reverse-phase 
y-Bondapack column eluting with 4% methanol in ammonium acetate buffer 
(pH 4.5, 50irM) to afford 2-amino-9- (4-hydroxy-3-hydroxyn^thylbut-1 -yl) 
purine 4 ': 4 " -phosphate as a white powder (225mg, 75%); (H 2 0) 220, 

242, and 303nm; v^CKBr) 2900 - 3200 (tar), 1705, 1615, and 1580cm" 1 ; 

6 H t( CD 3 ) 2 SO] 1 - 63 (1H ' m ' 3 '~ H )' 1 - 74 ( 2H / qr J 7.0Hz, 2'-H), 3.80 (2H, 
q, J 9.2Hz, 2 x H ) , 3.98 (2H, ddd, J 14.3, 10.9, and 3.5Hz, 2 x H) , 
4.08 (2H, t, J 7.1Hz, 1 r -H) , 6.51 (2H, s, D 2 0 exchangeable, 2-NH 2 ) , 8.10 
(1H, s, 8-H), and 8.56 (1H, s, 6-H) ; (Pound: C, 36.41; H, 5.18; N, 
22.38%. C 1Q H 14 N 5 0 4 P . 0.3 NH^ 1 . 5H 2 0 requires C , 36.25; H, 5.45; 
N, 22.40%). 
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H (_(.)] ,OG 1 CA L DATA 

Xanthine Oxidase Catalysed Oxidation of 2-Amino-9- (4-hydr oxy- 
3-hydroxyroethylbut-l -yl) pur ine 

To an aqueous solution of 2-amino-9- (4-hydroxy-3-hydroxy- 
methylbut-1-yl) purine (0.5mM, 0.7ml; pH7) was added bovine 
milk xanthine oxidase (20pl, 0.4 unit). Dissolved atmosphere 
oxygen was allowed to act as electron acceptor and changes 
in the UV spectrum were measured. After 4 minutes 25% 
conversion had occurred and after 2.5 hours conversion was 
essentially complete. The oxidation product was identified 
as 9- (4-hydroxy-3-hydroxymethylbut-1-yl) guanine by its UV 
spectrum and HPLC retention time. 

(Incubation of 9- (4-hydroxy-3-hydroxy.methylbut-1 -yl) - 
guanine with xanthine oxidase under identical conditions 
resulted in no change over a 2 hour period.) 
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Oral M^rjHkion f*_ 2-*«*i!»±L&^^ Hr 1 .** 

aid 2-Ainino-9- ox^3-acetox\TncthyH^L- 1 - yl) par.ii.e and their 

Conversion to 9-(4-hydroxy-3-hydroxynethyltut-1-yl) guanine Mice 


Procedure 

2-amino-9- (4-hydro^3-hydroxymethylbat-1-yl)purine / 2-amino-9- 
(4-acetoxy-3-acetoxyrrethylbut-1-yl)puriJie and 9- (4-hydroxy 3-hydroxy- 
nethylbut-1-yl) guanine were administered by oral gavage (0.2mnoles/kg 
in 0.1ml of 1% carbaxymethyl cellulose) to 20g female Balb/C mice which 
had been starved for 18 hours. Fifteen, 60 and 180 minutes later, blood 
was collected from three mice per time point by cardiac puncture using 
heparinised syringes. Equal aliguots at each time were pooled and an 
equal volume of 16% trichloroacetic acid added. Following centrifugation 
(8,500g) to remove precipitated proteins, 0.5ml of supernatant was 
immediately added to 0.1ml of saturated sodium bicarbonate solution and 
the resulting mixture analysed by high performance liquid chromatography 
or stored at -20°C prior to analysis. 


Results 


Mministered Corpound 


Expt. 11 


Expt. 2" 


9- ( 4-Hydroxy-3-hydroxy- 
methylbut-1-yl) guanine 

2- 2mino-9- (4-hydroxy- 

3- hydroxymethylbut-1 - 
yl) purine 

' 9- (4-Hydroxy-3-hydroxy- 
methylbut-1 -yl) guanine 

2- Amino-9- (4-hydroxy- 

3- hydroxymethylbut-1 - 
yl) purine 

2- amino-9- ( 4-acetoxy- 

3- acetoxymethylbut-1 - 
yl) purine 


Concentration of 9-(4-hydroxy-3-hydroxy- 
methvlbut-1 -yl) guanine (yg/ml) in blood 
at stated times after administration 
15 min 


0.7 


3.0 


1.3 


4.6 


18.7 


1 hr 
0.4 

2.2 

1.0 
2.8 

4.3 


3 hr 
0.1 

0.3 

0.4 
0.6 

0.3 
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Administered Compound 


9- ( 4-Hydroxy-3~hydroxy- 
methy Ibut- 1 -yl ) guanine 

2-Amino-9- (4-hydroxy-3- 
hydroxyirethy lbut- 1 -yl) 
purine 

9- (4-acetoxy-3- 
^xpt. 3«< liydroxymethyltut-1-yl)- 
2-aminopurine 


Concentration of 9-(4-hydroxy-3H::ydroxy- 
irethylbut-1-yl) guanine (yg/ml) in blood 
at stated times after administration 


15 min 
1.4 


4.8 


12.9 


13.7 


2-Amino-9- ( 3 "hydroxy - 
methyl-4 -methoxycarbonyloxybut- 
l-y] ) purine 


2-Amino-9-[2-(2,2- 
dimethyl-1 ,3-dioxan-5- 
y 1 ) ethyl ] pur ine 


8.4 


1 hr 
1.1 

4.6 


5.1 


5.6 


2.8 


3 hr 


0.5 


1.2 


0.3 


0.7 


0.8 


Expt. 4/ 


9- ( 4 -Hydroxy-3 -hydroxy- 1 . 1 

methylbut-1-yl) guanine 

2-Amino-9- ( 4-hydroxy-3- 3 . 5 

hydroxymethylbut-1 -yl ) 

purine 

2 - Amino- 9- (4-propionyloxy- 20 . 0 

3- propionyloxymethylbut- 1 - 
yl) purine 

2-Amino-9- (4-butyryloxy-3- 16.2 

hydroxymethylbut-1 -yl) 

purine 

2-Amino-9- (4-benzoyloxy-3- 16.0 

hydroxymethylbut-1 -yl) 

purine 


0.9 


4.0 


6.6 


7.1 


6.6 


0.4 


0.8 


0.5 


0.5 


0.3 
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Administered Compound 


Concentration of 9- f 4-hydroxv-3- 
hvdroxvmethvlbut-T-vDauanlne (jio/fU ) in 
blood at stated times after adminir.tiation 


15m in 


lhr 


-3hr 


9- (4-hydroxy-3-hydroxymethylbut- 
l-yl}guanine 


1.3 


1.0 


0.2 


Expt 


2-amino-9- (4-hydroxy-3-hydroxy- 
methylbut-l-yl) purine 


4.1 


2-amino-9- ( 4 -hydroxy- 3-hydroxy- 
methylbut~l-yl) purine ^-phosphate 2.2 


4.1 


4,3 


1.4 


1.3 


2- amino- 9- ( 4 -hydroxy- 3-hydroxy- 
methylbut-l-yl)_ purine 4 f 
phosphate 


0-2 


0.2 


0.7 
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'C Claims 


1. A compound of formula (I) 



or a salt thereof, wherein Ri and R2 are each 
independently hydrogen, acyl or phosphate, provided 
that when one of Ri or R2 is phosphate, the other is 
hydrogen; or R^ and R2 are joined together to form a 
cyclic acetal group, a cyclic carbonate group or a 
cyclic phosphate group. 

2. A compound according to claim 1 wherein Ri and R2 
are hydrogen, or Ri and/or R2 is an acyl group such the 
group RiO- and/or R2O- is a pharmaceutical^ acceptable 
ester group. 

4. A compound according to claim 2 wherein the acyl 

O 

11 

group Ri and/or R 2 is a group R 3 C- wherein R 3 is Ci_ 6 
alkyl, C1.6 alkoxy or optionally substituted aryl. 

4. A compound according to claim 1 wherein R^ and R 2 
are joined together to form a group^C=0,^;P(o)OH or 

C(C 1 «3alkyl)2, such as ^C(CH 3 ) 2 , or one of Ri or R 2 
is phosphate and the other is hydrogen. 


0182024 
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5. A compound according to claim 1 selected from 
2-amino-9- (4-hydroxy-3-hydroxymethylbut-l-yl )purine; 

2-amino-9- (4-acetoxy-3-acetoxymethylbut-l--yl )purine; 

2-amino-9- (4-acetoxy-3-hydroxymethylbut-l-yl )purine ; 
2-amino-9- ( 3 -hydroxymethyl-4-methoxycarbonyloxybut 
-l-yl)purine; 

2-amino-9-[2- ( 2, 2-dimethyl-l, 3-dioxan-5-yl ) ethyl] 
purine ; 

2-amino-9- (4-propionyloxy-3-propionyloxymethylbut-l-yl ) 
purine; 

2-amino-9- (4-butyryloxy-3-hydroxymethylbut-l -yl )purine ; 

2-amino-9- (4-benzoyloxy-3-hydroxymethylbut-l-yl )purine; 

2-amino-9- (4-hydroxy-3-hydroxymethylbut-l-yl )purine 
4 ' -phosphate ; 

2-amino-9-(4-hydroxy-3-hydroxymethylbut-l-yl )purine 4 1 : 
4* 1 phosphate ; 

and pharmaceutically acceptable salts thereof. 

6. A process for preparing a compound of formula (I) 
as defined in claim 1 which process comprises either 

(a) where Ri and R2 are hydrogen, hydrolysing a 
compound of formula (II) 
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(II) 


(b) where R x and R 2 are acyl or joined together to 
form a cyclic carbonate, reducing a compound of formula 
(VIII) 


CI 



(VIII) 


wherein R 4 and R 5 are the same or different acyl groups 
or R4 and R5 are joined together to form a cyclic 
carbonate group; or 

(c) where one of R x or R 2 is phosphate or R x and R 2 
together form a cyclic phosphate, by phosphorylating a 
compound of formula (XIII) 



(XIII) 
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where R7 is a protecting group and R8 and Rg are 
hydrogen or a protecting group provided that one of R3 
or Rg is hydrogen, and thereafter if necessary 
deprotecting the product; and 

thereafter if desired carrying out one or more of the 
following steps: 

i) converting a group R± and/or R2 "to another 
such group; 

ii) where the product is a salt forming a free 
base or a different salt thereof; 

iii) where the product is a free base, forming an 
acid addition salt thereof; and 

iv) where the product contains a phosphate group, 
forming a salt thereof. 

7. A pharmaceutical composition comprising a compound 
of formula (I) as defined in claim 1 in combination 
with a pharmaceutical^ acceptable carrier. 

8. A compound of formula (I) as defined in claim 1 
for use as an active therapeutic substance. 

9. A compound of formula (I) as defined in claim 1 
for use in the treatment of viral infections in human 
or non-human animals. 

10. The use of a compound of formula (I) as defined in 
claim 1 in the manufacture of a medicament for use in 
the treatment of viral infections. 


